Project is to develop a distributed system that provides a comprehensive range of library services for collections of spatially indexed and graphical information. While such collections include digitized maps and images as important special components, the Alexandria Digital Library will involve a very wide range of graphical materials and will include textual materials. Users of the Alexandria Digital Library will range from school children to academic researchers to members of the general public. They will be able to retrieve materials from the library on the basis of information content as well by reference to spatial location.
T he goal of the Alexandria Digital Library
Project is to develop a distributed system that provides a comprehensive range of library services for collections of spatially indexed and graphical information. While such collections include digitized maps and images as important special components, the Alexandria Digital Library will involve a very wide range of graphical materials and will include textual materials. Users of the Alexandria Digital Library will range from school children to academic researchers to members of the general public. They will be able to retrieve materials from the library on the basis of information content as well by reference to spatial location.
The Alexandria Project involves the construction and testing of a rapid prototype system and the detailed design of a main "testbed'' system. The rapid prototype provides a platform for evaluating and refining the initial design of the graphical user interface; benchmark for the current state of the art on digital spatial data-handling; and a limited facility for local users to access collections of digitized maps, images, airphotos, and other graphical information relating to Santa Barbara, Ventura and Los Angeles counties.
The architecture of the testbed system includes a user interface supporting simple access to each of the library services by combinations of textual and visual languages; a catalogue component providing rapid and appropriate response to user queries, particularly those involving content-based search; a storage component providing storage for, and high-speed access to, large collections of spatially indexed items; and an ingest component allowing librarians and systems managers to add new items to the library collection.
The interface component supports both textbased and visually based query languages that return information about the existence, characteristics (including content), and availability of datasets that satisfy various constraints. It supports procedures that permit users to visualize and browse datasets that satisfy their queries; user requests to have selected datasets transmitted to locations of their choice; and partitioning of processing between the client site and server sites. The catalogue system is a DBMS supporting information that includes indices and metadata about the items stored in the main datastore of the library. The metadata involves abstract textual descriptions of the data and reduced datasets. Since spatially indexed data comes in many different types and a large variety or representations, it is important to have an appropriate data model for organizing both the data and the metadata. High-level issues relating to the architecture of the catalog include the provision of a sound and extensible conceptual representation for spatial data and metadata, basic utilities for common specialized processing needs, and a flexible platform for developing user-or application-specific software tools and interfaces. Low-level issues include storage organization, indexing schemes, access methods, and support for distributed access to spatially indexed data. The ingest component comprises high-performance scanners and off-the-shelf software. Our focus is on preprocessing data to optimal formats for search, browse and retrieval. In particular, wavelet data transformations are being employed that produce hierarchical partitions of the data and that support multiresolution browse operations. The storage component is being built with currently available secondary and tertiary storage devices.
The development of the main testbed system involves a focus on four particular sets of issues. First, we are initially populating the testbed system with collections of spatially indexed and graphical data that are important and that represent a great diversity of content, coverage, and type. Second, the system is being made compatible with digital spatial data standards, spatial metadata standards and library standards. Third, scalability and performance of the system is based on a strategy involving a modular architecture, appropriate data models and structures, parallel computing support, and the use of highspeed communication networks. Fourth, the on-going evaluation of the testbed by users is based on the systematic application of human-factors techniques.
T he University of Illinois is building a largescale digital library testbed, planned to grow to thousands of users and thousands of documents, with the goal of bringing professional quality search and display to Internet information services. Concurrently, research is designing and implementing a prototype of the Interspace, a vision of what the Internet will evolve into where the distributed network of interconnected machines is replaced by a distributed space of interlinked information.
The testbed collection consists of articles from engineering and science journals and magazines, obtained in SGML format directly from major partners in the publishing industry. This collection will be managed by the University library on a production basis, growing into a standard service of the new Grainger Engineering Library Information Center.
The testbed software will support comprehensive search and display of complete contents of articles, including text, figures, equations, and tables. The software is based on NCSA Mosaic as a multiplatform World-Wide Web connection to commercial software, currently SoftQuad Panorama for SGML display and Dataware BRS for fulltext search. The National Center for Supercomputing Applications is devel- Figure 1 Illustrative composite of Illinois testbed demonstration 
